55 44 45 6 W] Y B®
2020 4F 12 H

5 & #®

GEOPHYSICAL & GEOCHEMICAL EXPLORATION

Vol.44 ,No.6
Dec.,2020

doi: 10.11720/wtyht.2020.0003

BORIE  BRSFAY R TLRT, 45 B ST B AR AT L A0 RURA 36 b R A 27 A R 0 T00 [ 0] 4R 5 4R, 2020,44(6) :1261-1275.http://

doi.org/10.11720/wtyht.2020.0003

Huang D Z,Chen S Y,Zhao J N, et al.Large scale tectonic geochemical characteristics and prospecting prediction in eastern Laochang orefield, Gejiu,

Yunnan Province[ J ] .Geophysical and Geochemical Exploration,2020,44(6) :1261-1275.http://doi.org/10.11720/wtyht.2020.0003

ZR AT R L0 R A3 MR AL 2
5 AT S 4 7 T

FRE' TR Riid' , ZhE KHEER
(LPEHFEAF(RR) REFER, #d RW 430074; 2. F IR 57 PR BEEREL LB E,

#db RIX 430074)

8 E: 2] v HENHGMEZ SR 4 XA E R R, At Lk B TER RS, E )0 CE AR
FENUATHN, BB G0 7 5 IR B SR A A 1L 54, A8 SCEEXTIF S8 X TF R 1:10 000 435 b Bk k24 D
FIFERE L, o3BT 4G 12 PR I HLER b 22 RRAE |38 A SC T T RO R AU & E—m B C-A) B
B S T B, B S v L, R TR AR I S X, S5 5R R 12 AT R B oy SRR ROk, B R IR R
WA, A Pb Sn Cu.Bi As.Cd & & R FEMY TCE ;Sn.Cu 5 Ag.Sh.Zn Pb As Bi FIAHCHERAS , 5 0~
KRB BIER 5 AL HRE I 5 X, 28 T FEIIE & IV AR 1A , T BH 122 1 X 07 FH A 3 3t Bk Ak 2% 07 3 AT DAAS 580t g 4%

B TAERR BERL AR

KA I HIER LS C-A J1IE s 4R 51X Sl s AN IHE B

FESES . P632 SCERARIRAD: A

i}

0 5l

ANET XE—A VB 2, FA W B B
BB 20 ZF &R REIY X, KA 4R
fitrm I 1000 J7 t,Sn WAL LT 300 J7 t, J2 Tk
RS 248 A& S TFANIHS
X R ) B R H S IR oy 5
TR A& A BT 1Lz —" ) MEHERH 4
B PRI R FEWE , ) B AL ILATS,
h T R R A A R 2 R A5 S A B TR R
JE T XA T AR A 7 [ X A AR
BfR A A, Xt X A5 G i k0 B R AT Be gt o Tk
RGBSR R, 7R T A X AR b X K
TSR B A 1 Bk AL 2E T R T X R
KA R TAE

Yrfs HEA: 2019-12-31; f&E B H. 2020-07-26

X EHS. 1000-8918(2020)06-1261-15

FaY 3 HBER A~ 2 TR i 0 ) st B f
P B R, B EE G S TR
SYECHLERS S HONE SRAFC R RETE AU 1R IR =S
) FITT R 132 B8 PR A M Joi [m) AT L 3t 45 5 e
K, IR PR R A ™ RS A AR | IF-45 4R
WD AR 5 7 B AR, B b ek
2 A BEAS F 7 1 05 A O T 8 3 BE T
(AR | O <A R VNE A N RV A 2 R P2
Fte

BT 23 DX HEAT 1 Rl o 3 £ At 5, 5
WA T EE R P E R L RUR 3 M R AL 2 4R
WX =, A T ARSI TT
JEHY 1:10 000 H 57 I &1 FNAL) 38 b 35Kk Ak 2 S A T4,
KBRET T TH AR M DX ) 3 A8 B R A e 56 B4
W R AR A, R A A RO A R, B B
HH A . EETEN XS 5T 5% AR Y B

EEWB . PEMFEHERTH 2B IHE) REH 5 EEA” (DD2016005232)
1EEBT. ﬁt"'l:j(TF( 1995-) , 5%, - HF 5% A A 5 ,EJLFE%EIQEDT’%%&O Email ; huangdz@ cug.edu.cn
BIESE . FRSTFAY(1956-) 3 24% it S, KN RS 7= G 5 2 S 1PN A RMF T/E . Email ; sychen@ cug.edu.cn



- 1262 - L7/

5 & #

44 %

b R G R T R M T2 2R AZ e s
T C-A I T-Be gk X ot R 5 4
fiE B A RRE , A DAL G Hh BR 1L S R
fiE, 3 3T L RF ik 5 45 5 2 IX S0 R R A 18
B HLIX X T — B4R TARR AR

1 HFHEN

1.1 N X REER

AT DX H ) 3 37 A T R 1 Bl
FEHR TG 15 35 58 B A, RO A e | RSP Al e T E
IR = EE G MAES R (B D) B TSR

Pl ERRE R IR R NI BT
W ER R MR EE O = & Rk A Kb A, Ho
MHAKE Ao dRRETEN SR, WA
RGP ETET XN T4 &8, SN [0 1 TH B 20K
XA RARX X, B 2 & @ IRZ = FANH R
X728 AKX NNE [ F0F 12 203 ks,
HRRP S NE NW EW m i 8 2 F, HZH
PR RE  EW () A T2 (A BT 2 Y
BFTLLI DT 24 2 RE R T 228 Al AT 7 22 | 1 e B 2R ) o
AMHZAR X B R AR K o % R B R ks A A
W BT KRR

wmrmme A
[

AT 1 4

o
{%*ﬂ i
LS C AT T 1EE C T T
T A - :
A A S U o . S
/T T T T T T T 1 T T T T 1T 171
L B B2 s A, [ s
Y Vv 7Y X o e 57
e Frrvde [eu [Hoede el N DR DRJs

155D 22— AR MBS BV PR 3—IRERALAD & | SUA I BE IR A K R BUR #  4—TR R X R BUR & 5 S— M IHA Bk R #h 5 ; 6—
TEBGRLA O ARG O JEIE  T— R R VR B  8— WS 9— A I 10— BB AE B s LI — IR PEAE s 12— BRI = 1)

BB 3 13250k BB 25 R AR b 5 14— 2L s 15— s 16— 75 4

1—Quaternary ; 2—slate, sandstone, glutenite of the Huobachong formation; 3—sandstone, shale intercalated with tuff and basaltic lava of the Falang

formation ; 4—basaltic lava of the Falang formation ; 5—carbonate rock of the Gejiu formation ; 6—purple-red sandstone with green sandstone and

marl of lower Triassic ; 7—Ailaoshan metamorphic belt; 8—gabbro; 9—nepheline syenite; 10—alkali-feldspar granite; 11—alkaline granite; 12—

porphyritic biotite granite; 13—equigranular biotite granite; 14—fault; 15—syncline; 16—anticline
1 ZEANARAMEEE (a) R XHEHEEE (b) (TR &> k)
Fig.1 Geotectonic location(a) and geological sketch(b) of mining area in Gejiu area, Yunnan province
(according to Mao J W et al [25] modified)
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I—the third layer of the Malage section of the Gejiu formation , dolo-
mite with lime dolomite; 2—the second layer of the Malage section of
the Gejiu formation, interbedded dolomite and dolomitic limestone;
3—the first layer of the Malage section of the Gejiu formation, thick
layered dolostone ; 4—the sixth layer of the Kafang section of the Ge-
jiu formation , interbedded limestone and lime dolomite; 5—the fifth
layer of the Kafang section of the Gejiu formation, limestone with lime
dolomite ; 6—stratigraphic boundary; 7—fault; 8—faulted and shat-
tered zone; 9—sampling location
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Fig.2 Geological sketch and sampling location of

the eastern part of the Laochang ore field in Gejiu
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Table 1 Analytic technique and parameter of

tectonic geochemical samples
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BEHGIRHEINR 2 iR, S BEE TR &

R T RO J/ME PR BRE B 2 | b B A
Ag ES 0.01 100 %\ﬁﬂ]%%%ﬁo
N - . o Hi 2 LU, BP A JE R PR R T o
N - s o 3150, 7T A7 SR 1 S TT R AR T
Bi ICP-MS 0.01 08.8 RARRZBHE, 12 TR E T REEI KT 1,10
Ca ICP-MS 0.2 100 HHAERFSE XN 4 A A BEAR 35 B HOReE B K, #F
Zn TCE-M3 2 26 TERCR J5 B N SR e B BRI T T RETE
“C“Z o o o WEERBORE AKX 12 TN EERBIIRT
O . o 1 RMEK 12 TER I EAT AR B 0%
o eras 0s o0 H R R R (C,,) R R
Mn ICP-MS 5 100 (I8 3 bR 2= 5B 5 R R 25 C ) A
*2 ZI T HFEBUEHKEETERESHGITHE
Table 2 The statistical characteristics of the content parameters of tectonic geochemical elements
in the eastern area of Laochang ore field
JLH RS S PN:] He/ME M bRt 22 LREIVR 'S R 5 AL EERE ks
Ag 597 44.80 0.01 0.75 2.66 0.14 3.53 >1 0.0n
Sn 597 2000.00 0.74 13.07 90.34 2.00 6.91 >1 0.n
Sh 597 37027 0.02 8.72 271.03 2.20 3.10 43.60 0.20
Bi 597 315.37 0.02 0.74 12.91 0.07 17.48 >1 s
Mn 597 119900.00 0.03 1676.00 7827.60 312.60 4.67 1.52 1100.00
Cu 597 8816.00 0.50 29.37 362.80 5.60 12.34 7.34 4.00
Zn 597 23020.00 5.00 361.60 1200.62 89.70 3.32 18.08 20.00
Mo 597 200.00 0.22 2.41 12.78 0.67 5.29 6.03 0.40
Cd 597 2217.00 0.03 9.28 95.45 0.51 10.28 232 0.04
W 597 114.60 0.08 2.46 8.23 1.30 3.35 4.10 0.60
Pb 597 40506.75 3.98 467.86 2575.58 73.20 5.50 57.98 9.00
As 597 93305.00 1.00 181.07 3818.84 7.10 21.07 181.07 1.00
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Fig.3 The coefficient of variation of tectonic geochemical

elements in the eastern area of Laochang ore field



6 HRIESE . N HE] 0 B AR K LB RAG 18 Mk A2 R R AF S 4840 Tl - 1265 -
150 400
30 300
100 2501
=3 (=] (=]
& W & £ 200
o M
g 40 & 50 &1
o 1001
50
0 } ! 0 L L 7 0 1 .
-3 2 -1 0 1 2 -1 0 1 2 3 4 5 3 =2 -1 0 1 23
1g[w(Ag)/10-6] 1g[w(As)/10-6] 1g[w(Bi)/10-6]
200
_ 1501 1401
155 1201
) o 100+
o (=]
£ 100 2 £ 80
¥ # ¥ 60
= B 50 K
50 404
20
0 t 0 | ; (|} . U R R
3 =2 -1 o0 1 2 3 -1 o 1 2 3 4 2 -1 0 1 2 3 4 5 6
1g[w(Cd)/10-6] 1g[w(Cu)/10-6] 1g[w(Mn)/10-6]
450 100 120
4001
1001
350 0 80
3001 &0 80
© 2501 3 X
> 2001 ~ 2L 604
M ¥ 40 #
& 1504 B = 404
100 20 201
501
0 | 0 ! = 04— L]
-2 -1 0 1 2 0 1 G} 3 4 5 -2 -1 0 1 2 3
1g[w(Mo)/10-6] 1g[w(Pb)/10-6] 1g[w(Sb)/10-6]
200 100
1501
150 80
= 100 & o 60
= £ 100 g
g # # 40
504 L B
50
20
0 0 0 l ) L }
-2 -1 0 1 2 3 -1 0 1 2 0 1 2 3 4

1g[w(Sn)/10-6]

1g[w(W)/10-6]

lg[w(Zn)/10-6]

B4 27 HFEBHEMKELFTENBSESHESE

Fig.4 Histogram of the logarithmic content distribution of tectonic geochemical

elements in the eastern area of Laochang ore field
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Table 3 Correlation analysis of tectonic geochemical elements in the eastern part of Laochang ore field
JLE Ag Sn Sh Bi Mn Cu Zn Mo Cd w Pb As
Ag 1.00
Sn 0.61 1.00
Sh 0.64 0.61 1.00
Bi 0.35 0.49 0.40 1.00
Mn 0.76 0.57 0.66 0.26 1.00
Cu 0.53 0.64 0.57 0.60 0.44 1.00
Zn 0.71 0.61 0.74 0.27 0:75 0.54 1.00
Mo 0.44 0.53 0.41 0.48 0.30 0.56 0.31 1.00
Cd 0.64 0.48 0.54 0.34 0.63 0.50 0.70 0.30 1.00
\4 0.52 0.57 0.67 0.39 0.49 0.46 0.47 0.50 0.29 1.00
Pb 0.74 0.66 0.74 0.37 0.76 0.60 0.83 0.44 0.67 0.62 1.00
As 0.64 0.69 0.75 0.63 0.57 0.70 0.68 0.53 0.58 0.57 0.70 1.00
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Table 4 Normal test characteristic values of tectonic geochemical elements in the eastern

part of Laochang ore field

N SRR SRR I
e o i s e P s iz
Ag 597 0.76 0.83 590 0.40 0.70
As 597 6.39 1.57 578 0.11 0.53
Bi 597 10.32 2.39 556 1.19 1.23
Cu 597 5:72, 1.68 560 0.12 0.67
Pb 597 1.22 0.88 584 -0.03 0.53
Sh 597 0.64 0.42 580 -0.14 0.31
Sn 597 4.00 1.89 504 0.56 1.03
7n 597 0.55 0.71 594 0.20 0.61

T JER A 1070

3.1.2 C-A Bk
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Fig.5 C-A double logarithmic scatter of different elements and piecewise fitting graph
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Table 5 C-A fractal statistical characteristics of elements

FRIE(E
JLH

D, D, D, D, c, 5 G,
Ag 0.04 0.53 1.37 — 0.08 0.78 —
As 0.04 0.65 1.18 — 4.07 17.38 —
Bi 0.05 0.95 1.54 - 0.07 0.23 —
Cu 0.03 0.84 1.60 — 3.80 17.78 —
Ph 0.02 0.56 1.06 — 36.31 398.11 —
Sh 0.02 0.15 1.27 — 1.55 9.55 —
Sn 0.03 0.51 1.05 2.33 1.38 9.12 18.62
Zn 0.01 0.53 1.35 — 46.77 281.84 —

D FRE TR BITTR /KL C R 40 S FURUR TR W E JER B s 10704 —" FoR a1,

®6 NMHZ THEDLTERRETREIT

Table 6 Statistics of abnormal lower bound of tectonic geochemical elements

TLH Ag As Bi Pb Sh Sn Zn
— R 0.78 17.38 0.23 17.78 398.11 9.55 9.12 281.84
-2 1.55 34.76 0.46 35.57 796.21 19.10 18.24 563.68
=W 3.10 69.51 0.92 71.13 1592.43 38.20 36.48 1127.35

TE JCRF R 1070,

32 BREREHIE

FIA C-A 3B LRG58 TR, # it Surfer,
MapGIS #4241 Ag As .Bi .Cu.Pb.Sb.Sn.Zn #7C
ERFE(E6), mEE/R,8 FotKRH EE
A TR X AL PR AR 38 B rpls, SRS NW ] 1Y
BRI, R IR, ¥ LA B 5 R A
HSHEA B H 830 B KB, BA 585
EEM S, SHXHES PSS R A2, %
TLEFHEWRET LA BIHFEZDRE DO, FHEE
it Z 00 TR & FHAL, AR T, Hr,
As Bi Cu Pb 55 75 A4 Ot e A 7] DX 4ak 1 BLBA f =
RS, H =55 A AR AR, 1B e Ak S 5 R

SR EE RS, A R LA BB AL
33 ZEREHE

FEFRIGER S B al b AR PRI 5T X T K Bk
B 5t TR AR FHE JTR A G A XA
B b A LB 7 A SRR (K T) . EE
AREEESRONMKE, GEFFEKLEENR
NW [a)HPR e A, ST IX N B 24400 3 OC R B VT, FF
R AE R 38 38 SRRV S 8 B0, 3 3R WA W R ™
PRI FE B8 18 , Wr R 58 SUER A DL S H 51k
T LA SUEBA S B PO R EE I BT, B2
B R IR B AR 0L, 5456 5 R FE IR 7
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Fig.6 Single element anomoly diagram of 1:10 000 tectonic geochemical survey in the eastern part of Laochang ore field
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Table 7 Comprehensive abnormal feature statistics

= 4F

£ op
C[E 3m

TR
/km?

TRAE

SRR

HS-01

0.52

Sh-Bi-Pb-Cu-Zn-As-Sn-Ag

HFE MR N IRA DR B R (Tye)) AR A 5 S AR BRA LR A4
RIS B — 2 (Togy) R A B4 W XN W ILR BRI, A TR =Rk
JEOS L, S X N WP BON R

HS-02

0.34

Sb-Cu-Sn-Pbh-As-Zn-Ag

R N HA D RARBL )R (Ty03) B & S & A S BUKA LR, 795 X
N2 R & E ,Sb Cu Sn BT, Pb Zn Ag As 58 07 THME, Ag As |
Pb Sh.Zn =R EE 437 W b, H 55 TR /N

HS-03

0.34

Zn-Cu-As-Sn-Sh-Ag-Pb-Bi

R AN IHAL SRR BE =2 (Tyg3 ) s B KR 1 = 4 AN AL S Hi ek
BORE(T,e) U B SH A TIKRAELIR, S X K205 R, Ag.Pb,
Sh . Zn =24y

HS-04

0.34

Pb-Zn-Sh-Ag-Sn-Cu-Bi-As

R E N AN IHAL SRR B )R (T,83) s B 5 & Ao iR A 52 ANHAL
T B — 2 (Tog ) R A B, F o KNS N &, TR ES R,
Sn ., Cu ,Sh HH =Gk B 435 | (H AL /N

HS-05

0.61

7Zn-Sn-Ag-Bi- Sb-Cu-As-Pb

HEEE NN IHA DR B )R (T,83) U s B 5 & A s iR A 12 ANHA
TRk B — 2 (Toel) JRESR A B R EA B, A 2 Mk gL, o E
SRR

HS-06

0.94

Zn-Ag-Sn-Sh-Pb-Cu-Bi-As

HEBCA TN MR NN IHH DR B =2 (T,8)) H o H KT =%,
HA 1AW EMRE DL, FHEGRI, FHICEWRE R, W mARg K,
Ag.Pb Sh Sn =gk Ji 4 I

HS-07

0.47

Sn-Ag-Sh-Zn-Pb-As-Bi-Cu

HEEHE AN IHH BRI BL R (Tye3) A s B 5 & A s BUR A B2 A HA
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Hza & ER, B A 3 DR ES O, SR E SR, St R K H
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1—Ag element anomaly; 2—As element anomaly; 3—Bi element a-
nomaly; 4—Cu element anomaly; 5—Pb element anomaly; 6—Sb
element anomaly; 7—Sn element anomaly; 8—7n element anomaly;
9——comprehensive anomaly area and number; 10—prospecting area
and number; 11—drilling hole and number; other legends are the
same as Fig.2
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Fig.7 Comprehensive anomaly distribution and prospecting

prospect zoning in the eastern part of Laochang ore field
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Fig.9 Geological-geochemical information section in the eastern part of Laochang ore field
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Large scale tectonic geochemical characteristics and
prospecting prediction in eastern Laochang orefield, Gejiu, Yunnan Province

HUANG Da-Zheng', CHEN Shou-Yu'"?, ZHAO Jiang-Nan', WU Shuai-Ji', ZHANG Yu-Ce'
(1. School of Earth Resources, China University of Geosciences( Wuhan) , Wuhan 430074, China; 2. State Key Laboratory of Geological Processes and
Mineral Resources, Wuhan 430074, China)

Abstract: In the past half a century, with the consumption of resources, the Laochang orefield has entered the rank of resource crisis.
In order to alleviate the shortage of mineral resources in the Gejiu tin deposit and prolong the life of the mine, the authors, on the basis
of 1 : 10 000 tectonic geochemical survey in the study area, analyzed and summarized the geochemical characteristics of 12 elements,
used correlation analysis to determine the correlation of elements, used content-area (C-A) fractal method to determine the anomaly
threshold, delineated the abnormal range, and then divided the prospecting area.The results show that the 12 elements are highly dis-
persed, differentiated and enriched in different degrees, among which Pb, Sn, Cu, Bi, As and Cd are the main ore-forming elements
in the eastern part of Laochang, Sn and Cu elements have good correlation with Ag, Sh, Zn, Pb, As and Bi elements, and are closely
related to mineralization; five prospecting area were delineated, and tin-copper orebodies were found through engineering verification
which shows that the application of tectonic geochemical method in this area can effectively provide scientific basis for the prospecting
work.

Key words: tectonic geochemistry; C-A fractal; prospecting area; crisis mine;Gejiu tin mine
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